The dorsal lingual surface of an adult owl (Otus scops) was examined by scanning electron microscopy. The tongue of the adult owl was about 1 cm long. Three parts were distinguished in the dorsal surface of the tongue: the apex, the body and the root of the tongue. The conical region between the lingual apex and lingual root was very wide area. The conical papillae of the lingual body were inclined toward the posterior of the tongue. At low magnification of scanning electron microscopy, the desquamated cells were observed in the entire dorsal surface of the lingual apex. The connective tissue cores of the epithelium of the lingual apex showed the rod-shaped protrusions. The border between the lingual apex and body was clear and the small conical papillae were observed in the lingual body. The small and large conical papillae were observed on the lingual body. The many openings of the lingual glands existed in the lingual body and lingual root.
The studies on the structure of the tongue in birds have been conducted on a small number of species, i.e. chicken, African grey parrot, Middendorff's bean goose, white tailed eagle, cormorant, black kite, common pheasant, tree sparrow, peregrine falcon and common kestrel, northern goshawk, swan and Ural owl ( Emura and Chen, 2008) . The results of morphological studies conducted so far indicate a close correlation of the shape of the tongue with the method of food intake and the type of food, and habitat.
However, no scanning electron microscopic study of the tongue of the Oriental scops owl has been carried out. The purpose of this study is, therefore, to examine threedimensionally the dorsal lingual surface of the Oriental scops owl, in order to compare the results with those previous reports in other birds.
Materials and Methods
The tongue of an adult Oriental scops owl (Otus scops) of the family Strigidae was used in this study. The tongue was fixed in 10% formalin. The tongue was cut in half with a razor blade, post-fixed with 1% osmium tetroxide for h. Thereafter, the specimen was dehydrated through graded series of acetone and critical-pointdried. To show the three-dimensional connective tissue structure of the lamina propria of the mucosa, the sample was washed in distilled water after formalin fixation and macerated in 3.5N HCl at room temperature for 5 days. After maceration tissue was washed in the distilled water and post-fixed in 1% osmium tetroxide for 1 h, and dehydrated in a series of acetone and critical point dried. All specimens were sputtered with Pt-Pd before being examined under SEM (Hitachi S-3500N, Tokyo, Japan) at an accelerating voltage of 5 kV.
Results
The tongue of the adult owl (Otus scops) is about cm long. Three parts are distinguished in the dorsal surface of the tongue: the apex, the body and the root of the tongue ( Fig. ) . The conical region between the lingual apex and lingual root is very wide area ( . At low magnification of scanning electron microscopy, the desquamated cells are observed in the entire dorsal surface of the lingual apex (Fig. 2a) . The connective tissue cores of the epithelium of the lingual apex show the rod-shaped protrusions (Fig. 2b) . The border between the lingual apex and body is clear and the small conical papillae are observed in the lingual body (Fig. 3) . The small and large conical papillae are observed on the lingual body (Figs.
4a, b). The many openings of the lingual glands exist in the lingual body and lingual root (Figs. 3 and 4) . The conical papillae and lingual root show the flat surface (Fig. 4) . On the surface of the conical papillae and lingual root after removing the epithelium, a pattern of low connective tissue ridges is observed (Fig. 4) . 
Discussion
All birds are adapted to their different environments with respect to food sources. Reflecting their different lifestyles, birds have different feeding habits, with corresponding differences in the structures of their bills and tongues.
The many processes were observed densely distributed over the apex and body of the dorsal lingual surface in some birds (Iwasaki and Emura and Chen, 2008) . This result was the same as those of the lingual apices in the Oriental scops owl. The connective tissue cores of the epithelium of the lingual apex showed the saw-shaped protrusions in the peregrine falcon and the thread-shaped protrusions in the common kestrel . In this study, that of the lingual apex showed the rod-shaped protrusions.
In the marginal region between the anterior and posterior parts of the tongue of the chicken, a close array of giant conical papillae was observed, arranged transversely in a row (Iwasaki and Kobayashi, 986) . On the tongue of the Middendorff's bean goose, giant conical papillae were located in a transverse row between the lingual body and the lingual radix (Iwasaki et al., 997) . At a point approximately 2/3 of the length of the tongues in the white tailed eagle, black kite and northern goshawk, between the body and the root of the tongue there were large conical papillae, the apices of which were pointed towards the posterior part of the tongue (Jackowiak and Godynicki, 2005; Emura, 2008a; Emura et al., 2008c) . In the tongues of the Ural owl, the conical region between the lingual apex and lingual root was a very wide area (Emura and Chen, 2008) . In this study, the conical region between the lingual apex and lingual root was a very wide area. Jackowiak and Godynicki (2005) reported that the orifices of the anterior glands were situated on the lateral surfaces of the posterior part of the lingual body, whereas the posterior lingual glands open on the entire surface of the lingual root. In the mammals, some openings of the glandular ducts at the dorsal surfaces of the conical papil- lae of the lingual radix were observed in the tiger (Emura et al., 2004) , fox (Jackowiak and Godynicki, 2004 ) and mole (Jackowiak, 2006) . In the tongues of the peregrine falcon and common kestrel, the many openings of the lingual glands existed in the entire surfaces of the lingual body and lingual root . However, the openings of the lingual glands in the mammals are a small number than that of the white tailed eagle, peregrine falcon and common kestrel. The many openings of the lingual glands in the lingual body and lingual root were observed in the Oriental scops owl as well as that of the Ural owl (Emura and Chen, 2008) . The white tailed eagle feeds mostly on fish and the Ural and Oriental owls feed on small animal. Furthermore, in the white tailed eagle the crest of the conical papillae found in the lingual body was sites aiding in the transfer of the swallowed food towards the oesophagus and at the same time preventing its regurgitation (Jackowiak and Godynicki, 2005). In the Ural and Oriental owls, there were observed not only the crest but also the many conical papillae on the lingual body. Therefore, the differences in the structures of the tongues in the white tailed eagle and Oriental scops owl may be by reason of the different feeding habits. In conclusion, the morphological characteristics of the tongues in the Ural and Oriental owls were similar to each other.
